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We investigated the structure and physicochemical properties of starches of Amaranthus (A.) cruentus and A. caudatus 
from different places of origin. Amaranth has potential agricultural importance because its seeds are generally higher in 
protein, fat, ash, and fiber in comparison to common cereals. Moreover, the amino acid balance of there seeds is better 
than that of wheat and maize because the first limiting amino acids, lysine, is present in a relatively higher amount in 
these seeds. However, the main components of the seeds are starches. It is also known that the size of amaranth starch is 
small (mean particle size, around 1-1.5m) and starch granules of amaranth are easily hydrolysed by amylase. Sample 
seeds of 11 samples of A. cruentus (place of origin: Mexico, USA and Gatemara and China) and one sample of A. 
hybridus (China) and 9 samples of A. caudatus (place of origin: Bolivia, Nepal, Argentina and Peru) were harvested on 
the farm of Shinshu University in the year 2000. Commercial normal and waxy maize starches were used as references. 
Starch granules were prepared from mature grains of amaranth by the cold alkali steeping method. Measurement of 
absorption spectra of iodine-starch complex, HPLC and HPAEC-PAD of debranched starch, DSC of starch were 
performed. The elution profiles of chain-length distributions of isoamylase-debranched starches were also investigated 
by HPLC. Fractin 1(Fr.1) contents corresponding to the amylose fraction of the starch samples of grains stained to 
brown by iodine solution were 0%. Therefore, it was demonstrated that the starch samples of grains stained to brown by 
iodine solution were waxy type. These are the first findings for waxy type of A. caudatus. The amounts of chains with 
DP from 6 to 12 of all starch samples of A. caudatus were higher than those of A. cruentus. The peak temperature(Tp) 
of amaranth starches of A. caudatus were lower compared with A. cruentus. These results show that the high negative 
correlation between gelatinization temperature and the ratio of unit chains of a DP from 6 to 12 of amylopectin can be 
observed in amaranth starches. 
 
Key words: Amaranth, starch, waxy,  .cruentus,  .caudatus 
